Mitochondrial differentiation during meiosis of male germ cells.
In male germ cells mitochondria undergo dramatic morphological changes during spermatogenesis, at least three different types of mitochondrion being present. The usual cristae type of mitochondrion in spermatogonia, preleptotene and leptotene spermatocytes develops, via an intermediate form in zygotene spermatocytes, to the condensed form with almost no cristae which is typical of pachytene spermatocytes and early spermatids. In cell culture experiments in which isolated preparations of meiotic germ cells were used, it was shown that condensed mitochondria in pachytene spermatocytes cultured in Earle's minimal essential medium dedifferentiated to the intermediate type, while Sertoli cell-conditioned medium (SC-CM) was able to maintain the condensed structure. SC-CM was also able to induce conversion of the intermediate type to the condensed type in isolated zygotene spermatocytes. Preliminary biochemical characterization showed the involvement of one or several proteinaceous factors > 10 kDa (PMMF: paracrine mitochondria maturation factor) that were protease (subtilisin)- and heat-sensitive. Three mitochondrial proteins served as markers for germ cells in different phases of maturation. The chaperonin hsp60 was detectable in the orthodox-type mitochondria of spermatogonia and primary spermatocytes (leptotene and zygotene). An ATP- dependent mitochondrial matrix enzyme -- the Lon-protease -- appeared in the orthodox and intermediate forms of mitochondria in leptotene and zygotene spermatocytes. Sulphydryl oxidase is present in the condensed mitochondria of pachytene spermatocytes and early spermatids.